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. - The mission of the Wisconsin Research and Development Center
is to understand, and to help educators deal with, diversity
among students, The Center pursues its mission By conducting . L
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and disseminating knowledge bearing upon the education of
jndividuals and diverse groups of students in elementary and
secondgry schools. Specifically, the Center investigates

- o diversity as a basic fact of human nature, through
studies of learning and development

>

. i e diversity as a central challenge for educational
' techrniiques, through studies of classroom
processes
¢ e diversity as a key issue in relations between

individuals and institutions, through studies of
school processes
e diversity as a fundamental question in American
social thought, through studies of social policy
related to educationm” . )
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_ tional department of the Unlver51ty of Wisconsin-Madison
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Abstract

An empirically developed set of mnemonic materials for learning the states

and their capitals was compared with a set of commercially available

materials in two experiments with elementary school children. The empirically

.

LY

developed maierials; which were considerably less complex than the commercially
available ones, also proved to £e more effective in‘both exﬁeriments.
Studenq; rgéei@;ng the commercially available materials learned no better
than studéﬁés left to their own'devices.' Concrete sugéestions are offered
concerning howito maxiﬁiéé children's chances for success with mnemonic

curriculum materials. . : -

[
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More on How (and How Not) to Remember

. .n, the States and Their Capitals

The present study is a postscript to an experimgnt that was recentlv
reported by Levin, Sh%iberg, Miller; Mchrmick, & Levin (1980}. In that
stud;, we deseribed some mnemonic (memory-enhancing) haterials/that
we had developed to teach chi}dren the capitals o% the United States.

We also provided some data, based on controlled experimentation, to
substantiate the éiaim that our materials "work." In comparison to
fpurth and fifth graders who were given 'an equivalent amount of time to
learn statesvénd capitais however they wished, students who were
't;ught according to our procedures remembered substaﬁtially.moré.

At about the same time that we had cﬁmpleted our research; however,
we discovered a book authored by the exébasketball player; Jerry Lucas
(1978). Lucas, whovhad becbme inté;efted in mnemonics while in coilege,
had written previousiy on the subject of mnemonic sys;ems (e.g.,
Lorayne & Lﬁcas, 1974). Interestingly, from the present perspective, =
a majp; section 6f Lucas's recent book‘dealt:with teaching the states
and capitals mnemoniéally. In that section, hevﬁrdvided colorful
illustrations that he claimed would make learning thé states and capitdls
"...easy and fun" (Lucas, 1978, p. ll). : o | -

We certainly have no personal bone to pick with Lucas; however,

we do have a scientific bone to pick with his claim. As best as we could

tell, Lucas's mnemonic illustrations were developed in his own mind's

‘eye and in-the absence of scientific corroboration. What appearea to

us was . that his materials would not "work" as well as he claimed--especially

with children. This is because upon:careful examination of the materials

~y

- | ‘ | b
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we were left with the distinct.imbression that they wefe "busy," overly
complex, and as likély to lead to 6bf£;cation ag to illumiﬁatio;. Ouf
own materials, in contré;t, had been developed expressly to be as simple
as possible, and yet efféctive. The‘simplicity ;r}terion was considered
during the materials development stage of thé résearbhi by applying tﬁe
collective wisdom ;f a team of pﬁyehologists and educators. The'ef%ective—
ness criterion wé; considered during tﬁe materials validation stage of the
research, by refining specific itemg that prgved ineffective in actual
tryouts with children: ‘ : &

A sample item that provides a nice contrast between the nature of

many of the Lucas creations and our own is Annapolis, Maryland. With

our materials students first learn a "keyword" (Atkinson, 1975) for

the state, in this case, Mar;land = marry. They then learn a keyword *
‘ - . . 4

for the capital, here, Annapolis = apple. Finally, they are shown an

illustration in which the two keywords are interacting in some fashion

‘(see Figure 1). Lucas's materials also capitalize on a word-recoding

approach, but rather than recoding only a salient syllable of each

[ — -~ — o o s -

’

to-be-associated item, they attempt to recode all of the item (or,> at

leést, as much as possible). ¥For example, for Maryland, Lucas uses the
i . ‘ - 'p )
. "substitute wprds" Mary-land, and for Annapolis, he uses a-nap-pole-less.

All of these pieces are put together in;an illustration in which a girl
rowingta boat with “'Mary" printed on it comes to shore where a man is

sleeping on top of ‘a flagpole.l Beneath the illustration is printed the

.

O ‘ ” : 3
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verbal description: "As MARY rows a boat, she comes to LAND. She sees

v

a person taking a NAP on. a POLE,ﬁho LESS!" (p. 33). Previous theoretical
and empirical work in the area of associative learning suggests that

such illustrations will create potential problems for childreﬁﬁ in that:

2

(@) the interactions contained therein are not always ﬁlausible; and

v

"(b) retrieval of the releﬁant.picture components is not a straightforward

process (see, for example, Bower, 1972; Levin, in press; and Paivio,
1971). Hereafter, we will refer to our and Lucas's keyword approaches,

4

respectively, as "simple" and "complex."
' The present study waé conducted specifically to evaluate the
effectiveness of Lucas's (1978) materials under controlled conditions.
Moreover, it pitted Lucasﬁs materials against our own—-sdrt,of a Lucas Qs.
Levin, one-on-one, as ;t were. Aithough Qe were, of course, not disinterested-

observers with respect to how our materials fared, we certainly did our

best, to maintain impartiality tﬁroughout the course of the research

" “(as will be indicated in the two experiments reported here).

»

Experiment 1
Method

Subjects. Eighty-eight fourth- and fifth-grade children participated

»

in the experiment. Forty-nine fifth graders were selected ‘from two R
classrooms at the same school in a midwestern university community. The

39 fourth graders were selected from two classrooms at different schools,

§ .
one in the same community that served the fifth-grade sample and the other

2 -
in a more rural community.

o

Design. All pupils were randomly assigned to one of four experimental

conditions in order to learn the capitals of 14 states. - IfYf the Control

X
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condition, students were allowed to use their own "best method" for studying

. 3
P2

the states and capitals. Students in the Simple Keyword-3 condition learned

the states and capitals in threé discrete stages, according to the procedure.

that had previously proven_effective (Levin et al., 1980). In particular,

they learned keywords for the states and cabitals during Stages 1 and 2, ;

-

respéﬁtively,tand then viewed interactive illustrations during Stagel3.
In the Complex Keyword-1 condition, students learned the states and capitals

¢ - . . N "
using the keywords, illustrations, and supportiﬁg verbal descfipt!%ns
found in Lucas's (1978) book. Each state-and-capital s®t was presented
on a separate single page and, thus, students learned keywords and'viewed‘
interactions simultaneouslxb(i.e., in one stage). Because our approach
(Simple Ke?ﬁord—;) differs from Lucas's (Complex KeywprdQl) with reépect
to both the éssumed complexity of the matérial§ and the number of discreke
stages eﬁployed (three vs. OAE), we ajso included a one-stage version of our

:

matefials to help clarify the locus of whatever, differences might materialize.

Thusy—in the Simp1efKeywovd—l~conditioh; our materials were put-into Lucds's - T
<+ .

-single-page forﬁét and students studied them in only one stage. As an .

"aside, it should be noted that in almost all of our keyword research with

children (Levin, in.press)z we have elected to establish stahle keywofd
responses pfio* to providing the critical pictorial links. Inclusion of
the Simple Keyword-1l condition here affords an empirical test of the criticaliky
;EOOur adopt%d ;tage—separation approach. |

Each‘ghi}d participated in two experimeétal sessions. In the first
session students in all conditions learned the caaitals of 14 states and were
tested. immediately thereafter for recall of them. The next day, students
returned fér a seébnd session in which their delayed recall of the capitals

&

was assessed.

) . . ] -
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Materials and procedure. . Two female experimenters instructed and

% tested the students individuaily. Each student wai‘tésted by thi/§éme.

£

experimenter in the two sessions. All students were given a practice

4

item (Kansas : Topeka) to apprise them of the requirements of the condition

¢

to which*theyrwefe assigned. At the beginning of the first ;ession, .

students were told that they were going to 1garn'the capiéals of 14 of the

United States. (The 14 particular state; had been randomly ;ampled, so

as not to bias the item selection in favor of one metﬁod or another.)
Studénts in the Simple Keyword-3 condition w%ﬁ%ﬁtaken throuéh thréeA

discretersinstructional stages" Figst they were asked to learn keywords

("word clues") for each of the 14 states. Each keyword sounded like

E]

a salient part of the state's name (e.g., Kansas = cans, Tennessee = tennis).

Iy

kY
The students were.read the entire list of state-keyword pairs while the

-~

experimentef simultaneouslyqdisplayed 5" x 8"'(12.7 x 20.3 cm) index

&

cards with the states and their keywords typed on them. These state-

- keyword pairs were presented in a different random ordcr to each student.

After all of the cards were presented, the student wias asked to supply
the appropriate keyword when shown the name of a state typed on another
s . ceck of 5" x 8" (12.7 x 20.3 cm) index cards. If a student's response

was incorrect,, the experimenter immediately displayed and pronounced the

1

keyword typed on the back of the card. Each student was given two randomly

-ordered test trials. . A
<™ - -
e, Upon completion of the state-keyword learning trials, the second
stage was implemented. Here, students were asked to learn keywords for

the 14 capital cities. ®Students were read the entire list of cqpital

and associated keywords (&.g., Topeka = top, Nashville = mash). . The procedures

-

> . ~
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and materials were similar to those employed in Stage 1.- However, because

the students' criterion task was to recall the namq‘dT\the capital city

A 1 »

for each state, the testing process was reversed. That is, students
& - ®

had to supply the capital name upon presentatioﬁ nf the keyword. Testing
- > e -

’

: . . . . 1
proceeded in the same manner as in the state-keyword stage. Each student

- “
e 3

' was presented with two randomly ordered capital-keyword test trials.
After tﬁe capical-keyword learning phase, the studenté,were told that

the final stage would consiét‘of-learniﬁgaghe states and their appropriate

g - v

capitals. In_particulér, students were shown‘arseries of 8-1/2" x 11"

.
- g
i

(21.5 x 20 cii) colSred illustrations in which, the state and .capital

- N 2

keywords were related to oné another (see Figurecl).m The appropriate

statz and c%pital names, and assbciated‘keywords, were printéd at the

- B - -~
top of each illustration. The children were instructed to remember the

“ ~ o
*

pictures iu order to aid their later recall of the capitals. As each

picture was displayed, the expériﬁenter simultaneously provided a brief

verbal description of what was illustrated in the picturé. For example,

v

States and Capitals

&

<

a

(¥

for Figure 1, the experimenter- said: ''The capital of Maryland is Annapolis.

-

’ . . ' e " . ! l'l
H%re is a plctute of someone about to marry these two apples. For Topeka
Kansas, the picture descriptiopsyas: ''Here is a picture of some &ans

being knocked over by this top'"-“and for Nashville, Tennessee, it was:

"H%ég is a picture of this tennis racket which is being used to mash
i , =E0Ls % ,  mash

these potatoes.'" * After the description was completed, students were
P _ ,

v

- /' ) ; . '
allowed 10 secs to study the illustratibén. This procedure was repeated
for each of the other 13 states and capitals.

In the Simple'keyword-licondition, learnng consfsted of on}y one

e

stage. Specifically, children viewed the same set of illustrations as in
* 4

o * ™~

o~
-t

y ¢

-
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: & . : ..
qpe~Simple Keyword-3 condition, but they were not proyided with separate -

-stdte-keyword and capital-keyword learning phases.. Duringhpresgnration>

!

of the pictures, the children were read the nfﬁ%s of the‘states and
. . ‘
capitals, the keywords for the states and capitals, and a verbal™

description'qf the illustration.’ Each student was required to respond

orally with each capital's name twice (onée at the beginning and once

at the end)'duping each piéture presentation. This was done in order

vhat the children would\have the. same amount of experience as Simple
J A\

:

Keyword-3 subjects did aé}produbing the names of the capitals. After Y

the students provided the capital's name tpe second time, they were
allowed 15 secs to study the illustration. (The extra time was to equate

the total study timé in this Qondition with that in the Simple Keyword-3

LS

condition.) Each student was presented the state—-capital illdstrations

in a different random order.

+

The ppocedures'iﬁ the Complex Keyword;l.condition directly paralleled

those in the Simple Keywpfd~1-condi;ion: The only differenceé was in the

qupifié materials presented to the students, ours in the case of

Simple Keyword-1l versus Lueas's (1978) in thé case of Complex Keyword-l.

<

Sample Lucas keywords are: Kansas = can-g..ws and Topeka = toe-peek-A, and

' Tennessee = tin-a-sea and Nashville = mash-ville, and the corresponding
:verﬁpl déscribtiong are: A CAN‘SEWS a shirt as a TOE is PEEKing'agound
at the letéer 'A' on the side of the ean“’%nd "A 1IN can is standing by

+ A“SEA. As you can see the ti& can is pfgpaiing to MASH a small ant VILLE-
‘witn its fooQ. ‘(Ville is another word for village.)" The Lucas
illustrétions.also contained ; small outline of the shape of the étate,

~ .

which the students were told to iénore. Again, each student was‘present%d

~ 12

. N ‘ . /

Kl

v

*
v




States and Capitals
9 ‘

the pictdres‘in a different random erder, with lstecs_tobstudy each‘
picture. |
Students in the Control cohdition were instructed to use their
"own best method" of studylng’ Auxillary materlals were also prov1ded
to help them 1earn the capltals. These materials_consisted of: a 1ist
of the EQ% es and their capltals, prlnted in blaeh letters on a 1am1nated

&~ 1/2” X 11" (21.5 x 28 cm) sheet of white paper,\a\penc1l and pad of

N\,
- paper for- writlng down the names of whatever else would help them learn;

and a stack of 3" X 5"'(7 6 x 12 7 cm) 1am1nated flashcards that had a

» State name on .one side and its correspondlng capital on the other,

o

both printed- in black letters. It was suggested to the students éhat

they could use these: cards to test themselves on the states' capitals. f

-To familiarize the students with the cotrect pronunciation of the

2

capitais;gthe eXﬁerimentervread through the list of state-capital pairs.

o

After each pair was read, the student was rengspd to repeat the capital's
name. .The~list was read twice, once from top to bottom and once from

bottom to tdp. Then, each Control student was '‘allowed to study the stated

<vI7~

vand capltals, using whatever method (s)he wished for a total of seven

»

minutes. '(Again, ‘this amount”of time was devised SO as to eqpate the

i . . " - . .

total study time in all conditions.) - - -,
. _ : 4 : .

Immediately following study of the 14 items, students in all conditions

54

wefe tested for their recall of the capftals. Students in the three

-picture conditions were told to "think baek to the pictures for each
, ; s ;

state—capital pair in order to 1.ueiber the'capitalmnames, whereas

L .

the Control students were-told to "try hard to remember the capital

< '

for each 3r=." During testingy the state names were read aloud while

. 10 -
13
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N v -
displayed in black print on 5" x 8" (12.7 x 20.3 cm) index cards. The test

¥

items were presented in a different random order to each student, with all

r

.8

.responses recorded by the experimenter. Two days later, students were

again tested for their recall of the capitals in the same manner as in th%

PO

‘initial test.

Results and Discussion

X

3
o

The responses were scored by two judges who were 'blind" with respect
. . & "
to students’' experimental conditions. Responses that were off by only one -

syllable were accepted as correct (e.g., "Annipolis" and-'Tallenhassee"),
although blatantly incorrect substitutions (e.g., "Harrison' for Harrisburg),

and other partialiy recalled items (e.g., "Tallis" for Tallahassee) were

not counted as correct. These latter responses were scored as partial

£ a

»

‘or "syTlable'" responses, and will be discussed later.
Begqeen-gonditions’diffefences were examined via four nonorthogonal
planneé compafisons, after removing the effects duz to gradé 1eveL. The
mean percentages récalled in'each.experimental condition on both the
immédiate and deléyed testé, as.wellaas‘tﬁe'meaﬁ percentage of subjectsi

Session 1 iecall retained in Session 2, are presented in Table 1. The

\ ?

Insert Table 1 about here ' -
four comparisons of interest included the Complex Keyword—l'conditién vs. -
ueach of the other three conditions, as well as the Simple Keyword-3 vs.

the Control condition. For each of the three Table 1 measures, the
comparisons were tested for st@tistical significance using Dunn's procedure,

~

based on-a familywise Type I error probability of at
~ 7 ? .

©

most .05 (equally

3 | , 14
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divided among the fpur comparisons)--see, Kirk (1968). All tests were based

on 80 denominator degrees of freedom.

.

On the immediate test, the mean perforﬁénce of Simple Keyword-3 subjects.
surpassed that of Complex Keyword-l students, £_=%2.44, p < .01 (one-tailed).

On the delayed test, this difference was again significant, t = 3.09,

”

p < .Ol; as was the difference between Simple Keyword-3 and Control students,

E_: 2.83, p < .0%25 (one-féiled). Simple Keyword-3 subjects also exhibited
a h;gher percent rétainedvin comparison ta Control students, t = 2.92,

p < .0l. No other‘differences were statigtically sigpificamf.

| Thus, the present resuité’indicate that when it comes to,tememéering
the states and capitals, the materials that we developed emoirically (Levin
ét al., 1980)va¥e more effective than those develqped by Lucas (1978).

This was demonstrated through both’direct Simplg Keywqrd—B vs. Complex
Keyword-1 comparisons, as well as through comparisons with the Control
conditionf On all 1earniﬁg measures,.berformance in the Complexerywbrd—l
condition was s;atistically comparable to that in the Control condition,

whereas performance in the Simple Keyword-3 condition statistically surpassed

-
-

~.

-

that in both conditions on two of the three measures.

)

At the same time, it shodld be noted that when our materials were

—~ '

couched in Lucas's presentation format (Simple Keyword-1), no measurable

learning advablage was detected. Thus, what can be concluded from the

present. experiment is that: '(a) the Levin et al. (1980) materials are

effective when presented according to the authors' recommended three-stage

K

instructional format; but (b) the Lucas (1978) materials are ineffectivé

when presented according to the one-stage format in his book. Such

results represen@%g?th "good news" and "bad news," however. The good news

a

1

[$3]
9
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.is that our ‘original intuition about physically separating the keyword-
1earning and linking stagesAWhen working with children (e.g., Levin, in
press; Pressley & Levin, 1978; Pressley, Levin, & Delaney, Note l) has

been borne out; whereas the—~bad news is that because only a one-stage

; H

Lucas coﬁﬁigzghm(Complex Keyword-1) was included here, it is impossible

to conclude whether it is Lucas's materials per se that are not effective
- . @ . g ’

or; rather, the one-stage format in which they were presented. Because

. °
e

. : of this "oad news"'interpretive“problem, a secondAexperiment was conducted
in which Lucas's materials were presented according to the just proven-to-
oe-preferred'three-stage format. |

Experiment 2

Method

a
»

Subjects and design. Fifty-nine fourth graders were selected from
“ 3

- two elementary schools in the.Same university oommunity as in Exp. 1.
Students were randomly assigned to one of three conditions: Control, as
in Exp. 1; Simple.Keyword-B, as in Exp. 1; and Complex Keyword-3, in which
Lucas's‘paterials were'presented according to a three-stage instructional )

format. Each child participated in two sessions, learning and an immediate

test in the first session, and a delayed test two days later.

Materials and procedure. Two female experimenters'insgructed,and
tested the children individually, as in Exp. 1. Students learned the-
capitals of 14 srates, with.13 the ‘same as in Exp. 1 and one (Idahc)

. & ) ‘
randomly selected as a substitute for Hawaii (for which virutally all

N

subjects in Exp. 1 knew the capital). Wi;h one exception, the procedures

paralleled those for the corresponding conditions in Exp. 1. The exception

4

.

was that in theAEapital-keyword learning phase (Stage 2 of the three-stage-

»

Qo o o ' S N

&
&
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process), an'additioﬁal trial was implemented in an attempf to elevate
. . y .

the level of subsequent capital recall. Thus, three capital-keyword

-learning trials wefe-provided,”in contrast to only two in Exp. 1.

To compensate for this additional triai, Control studeats wefg?initially

3 -

‘read the list of states and capitals three times (rather than twice, as
in Exp. 1). In these trials, Control students repeated the capital's o

o ) .
name as the pair was read by the experimenter. In addition, Control

students were then allowed eight minutes of free study time (rather than

v
& . . - N

seven minutes,has in,Exp.'l).

An equivalent three-stage process Qas foilowed with Lucas's materials
(Complex Keyword-3) és with oﬁr own (Simple Keyword-3). Invparticular,
special s;ate—keyword‘and capital-keyword cards were constructed for

¢ the Lucas maeeriais so as to be coﬁparable to the ones used with our mategials;
and'ﬁis illustrations were changed éo as to be comparable in format to
" ours.

Immediafély‘fqllowing state—capifal lea;ning, the children were tested

in the same manner as in Exp. 1. Two days later, thev;hildren were ag#in
vtested for gﬁeir capital reSall. The sgoring ériteria and procedures‘
on botﬁ'tests paralleled those of Exp. 1.

‘Results

. o . . o -
"The mean performance measures are presented in Table 2. For each

.

. dependenﬁ‘variable, the three pairwis§ comparisons involving conditionéf

".IQSert Table 2 about here
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were performed using Dunn's procedure with a familywise Type I error
probability of at most .05, equally divided among the three comparisons.

On the. immediate recall meaSUre, the performance of Simple Keyword-3
students statistlcally surpassed that of béth Complex Keyword- 3 and Control
students, ts(56) 2 80 and 2.31, ps < Ol and .015 (6ne- talled), respectlvely,. ' ai
‘with no difference between the latter two conditions, }tf < 1. A slmllar

o

~ pattern of results was detected on the delayed test, alth0ugh nelther the

" Simple Keyword—3 vs. Complex Keyword-3 difference nor the Simple Keyword 3
\

vs. Control ,difference was significant at the chosen\g level, ts(56) = l.78

-~

and 1.41, p§ < .05 (one>tailed) and .10 (one-tailed), respectively.’ Once ' ‘

again, the difference between Complex Keyword-3 afid Control was statistically

7

negligible, as were ald differences on the percent retaided measure, all
. . o \

B [t]s < 1.
General Discussion
‘What haﬁe we learned from the present study regarding successful ¥

| and unsuccessful keyword method adaptations for teaching the states and

~ t

capitals to elementarytschool children? First and foremost, not all

purportedly effective materials are in fact effective when subjected to

. ' . . -

o controlled investigation. 1In the present instance, Lucas's (1978)

states-and-capitals materials proved no more effective than students' own

’

learning'strategies when assessed either according to the single-stage

presentation format of his book or according to our preferred three-stage .

[y
@

o

presentation format that separated keyword learning from the to=be-learned
associations. Of course, it should be recognized that keyword learning may
not be as vital a component to the Lucas materials in that the keywords

© - . ’ -

are- always-virtually identicalrto the names of the gtates and. capitals
o 18 | ”

i
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]

themselves (e.g., Maryland = Mary-land; Annapolis = gfnap—pole—less).

-r

At the same time, it is important to note that what Lucas gains from
the complete acouStic cortespondence between keywords and the words

themselves, he apparently loses with regard to simplicity and meaningfulness\\
. . ) , .
of pictorial representation. In contrast to our illustrations, Lucas's \\\\

[ - e -

“are seemingly much more coﬁoiex and less well-integrated. Although .

]

valid generalization is not warranted based on the present sample of

only one set %f materials apiece, a reasonable hypothesis is that keyword

illustrations that”are~well—integrated and easy to interpret will be

more effective than those that are not.

L)

But everything is not 'sweetness and light" regarding the performance

associated with our own materialsvhere. In contrast to our iﬁitiai study
(Levin et al., 1980), where keyword effects were large-—-especially on the

-

delqyed‘testthere, the effects were relatively smaller. . Indeed, in

Exp. 1, the keyword-control difference of eiéht percentage pdints was

I

not statisticélly significant on the immediate test, and ih Exp. 2, the

12 percentage-point difference was not significant at the chosen o level.

Thus,‘the statistical superiority of the Simple Keyword -3 condition was

spotty here, ‘and the remainder of the discussion will attempt to account
for this spottiness. As a result of this discussion, a general guideline

will be developed concerning the conditions under which -the keyword

»

method is believed to,be:mosﬁ‘effective. ’ s
In order for the keyword method to function effectively in the‘bresentv g

I'd

. context, the keyword for each capital mus t reliably evoke the name of the

capital itself (see Levin, in press). Without such reliable activation,
a student's recall of the keyw0rd illustration would allow him or her to
get as far as the keyword for the capital but that is all. Thus, for
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‘example, when asked for the capital of Magzland, a student might well

2
remember the picture of two apples getting marriéd, but getting from
) + . : 5
apple to Annapolis is quite asdifferent matter. Evidence in support 7

of this kind of "capital retrieﬁal" breagdowp is afforded‘By analyses of
students’ responses in the two present experiments. When capital ”key&ord"
responses are. counted as corfect, the Tables 1 and 2 figures for Simple
Keyword-3 stﬁdents increase ;hywhere from 7 to 12 peréentage points.a

(No such iqéreaée is observed in either the controi con@ition or with the
Lucas materials.) Thus, it appears that the names of the capitals were
not.sufficiently retrievable from their associated keywords to produce

a substantial keyword-control difference.

. "In‘the eari?errLevin et al. (1980) study, the probability of sucéessful
capital retrieval wés elévated on two aCcpuntg. First, students were
‘given up to five keywo;a-léarning trials tbréséociafe keywords and capitals. .
This is in cont;ast to the present two and'threevtrials for Exps. 1 and 2, _ q'
respectively. Second, in the previous study the pupils wefe purposel; '

<

pre-experimentally familiarized with the ,names of the to-be-presented

capitals. This was accomplished by the students' teacher presenting .
and makiné available thecnamgs of the capitals as part of thg regular
socfal.stﬁdies curriculum in the weeks immediately preceding the sfudy.

Thus, it coula certainly be expected that the previous’;tudents werg 4uite
faﬁiliar with the names of the capitals they would Hé;e to‘prbduce in the

" experiment--in contrast to the 5résent students: Where many capital‘ﬁames

(e.g., Annapolis, Bdise, Pierre) were undoubtedly experienged for the first

[

time during the experiment.

A~ : . ' :
" .
L

.29,
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. ) )
Apart from the cenfirming results of a recent study that has directly

addressed the criticality of response familiarity in this context (Pressley &

Levin, 1981), some¢ dafa from the present study also bear on the issue,

<

.Assuming that stable keyword-capital associations must be established .

before effective state-capital learning can occur, one would expect a

a

there to be at least a deerafe relgtionship between students' capital
keyword-learning performance and their subsequent capital recall. Using
scores on the last capitgi keyword-learning trial as an index of keyword-

capital integration, we obtained correlations with immediate and delayed
recall vanging from .50 to .71 in the present two, experiments. Thus,

. _ . v .
‘students who were better able to produce the names of the capitals from their

o

associated keywords were subsequently able to recall more capitals from
their associated stéfes. We thefefore interpret the comparatively

weaker keyword method effécts of the present study (in comparison to

those of the previous,study) to be attributable in large pa;t to the greater

o - =

extent of capital name unfamiliarity among the present students. 1In

making this statement, we are of course mindful of other.likely differences
’ . * R o

between the two studies, including those associated with the student

- .
’

populations investigated,,aé well as those associated with specific item. and

o

a\n procedural characteristics. 'In the latter category, for example, the

aééggsment of retention in the previous study followed students' learning

of a sébond states—-and-capitals list, which éppgared to have-an especially
n . @

™. o
. -

detrimental effect. on control students (thereby increasing the magnitude
~ K R .

~
3

of the keyword—g&htxol retention difference).

. Y
~.

In summary, threé\mgjor conclusions concerning mnemonic instruction

.
may be reasonably extracted\fg?m the results of this and the earlier Levin

°
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a
£y

et "al. (1980) étudy. Fifst,‘not'all mnemonic ipstrucﬁional materials

are equaily effective. . Indeed, certain thought-to-be-effective materials

may fail miserably when appropriate controlled comparis&hs are made.

. . L4
The lesson to be learned here is that each new set of proposed materials

?

"‘needs to be empiriéally validated before it can be recomménded for ClasSroomv

use. Second, even with potentidlly effective materials, the degree to

v

are presented>to studenﬁs for leérning. With the Levin et al. (1980)

materials, for example, learning is improved only when the materials - . s

“

are presenteq in a 1og{cally stage-separated fashion, s¢ that the individual
components of the to-be-acquired skill caﬁ be well undefstood and practiced.
In contrast, no learning gains are found when the séparaté components are

.integrated and presented simultaneously (Simple Keyword-1 of present
© i - ) i

Exp. 1). Finally, and also related to the realizatlon—of-potential‘:

issue, it is now abundantly clear from the keyword vocabulary-learning
r

studies of Pre§sley, Levin, Hail, Miller, and Berry (1980) énd Pressley . 75
, LI

and Levin (1981), as well as from the twdrstates—and-capitals'applications 3
of the keyword method (Levin ‘et al., 1980; and the preseﬁt study), that

if students are required to recall specific tetms (such as new vocabulary

N\

e

[

" or names of capitals), those terms must be:sufficientlyvfamiliar that they

can be readily retrieved from their aséociated keywords. Such familiarization
can be aécomplished either pre—experimeﬁtaiiy (i.e.,.th;oughAstudents' |
existing knowledge or through purposefui instruction aimed at making

new terms familiar) or experimeﬂtally (i.e., throughvan adequate“number
of keyword-response learning trials). 1In thig‘henéé, then, Atkinson's

(1975) keyword.method will be "mnemonic" only to the extent that the

¢ cy e
g.

T -
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o

. W

ave been well established.

e

Qgsired verbal responses h @ranslaged into

. . . . q
the present cnntext, it is imperative that students are aware.of the
E ‘ o
. A -
Montpeliers, Helenas, and Frankforts of the country--and that these

k3

names can be produced in response to their associated keywords--before

one can rightfully expect thevkeyword method to be a substantial facilitator

v

of students' recall of state capitals.
/o

s
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1 ,
Attempts were. made to obtain permission to reproduce an example of

Lucas's (1978) materials here (however, without success)

2 .

; Five ‘additional fifth graders were tested but their data were not

included. " Two were absent+on the second day of testing and three were

»

designated by the teachers as having learning problems.

3Foul additional children were testéd but their data were not included

-
i

Two were absent on the second day of testing, one was designated as

learning disabled by his teacher, and one indicated that he had alreédy

4

known all of the gtates and capitals prior to‘the experiment.
4As npted'earlier, the pgrtial recall” measure also includedvothera

i (nonkeyword) syllables, but these did not occur in “he keyword condition.
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o .o o ’ -, .Table 1 .

) Mean Performance,, By Condition?
n Fer: , ,
J (Experiment 1) - ¢ ’
" o g L - | "Condition - Cr
- Simple iKeyword-3 ° Simple Keyword-1l Complex Keyword-l . Control ‘
Measure . - ‘
| Percent Immediate Recall: 69.4 [ o, 62.3. - 54,3 : : 61.3
i B . . . . K 3,: . ) ) o
| Percent Delayed Recall . 69.7 . 62.8 T 49.3 I 54.0
N .Percent Retained 102.5 101.5 » 89.4 . 84.6
. A
, aAdjusted for grade level effects : : - X S S
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: Table 2 .
o : Mean Performahce, By Condition
: o (Experimentq' 2) o
) o ' ° - ¥
\/ i Condition
. L S : " Simple Keywor;'d‘—‘B . ‘ Complex Keyword-3 Control
Measure ° '
~ Percent Immediate Recall 66.1 43,2 47.0
- : : ' . o .
Percent Delayed Recall 52.1 . 36.8 - : 39.8
Percent Retained . . 76.42 ‘ " . 82.4% ' ‘ 82.5% N
Agxcludes one subject who got none correct on the immediate test 4 .
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Figure Caption

Figure 1. Example of the Levin et al. (1980) materials.
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